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(54) Method to roll strip and plate and rolling line which performs such method 



(57) Method to roll strip and plate starting from thin 
slabs produced by continuous casting, whereby the cast 
product is subjected to at least one descaling operation 
followed by a roughing operation and by a finishing 
operation before being wound in coils, thin slabs being 
cast continuously at the same time by a continuous 
casting machine with at least one casting line (1 1), the 
thin slabs being then sheared to size to obtain seg- 
ments of the desired length, the segments then under- 
going a first descaling step and then being accelerated 
into the heating furnace (18) consisting of modules and 
then to a second descaling unit (21) and then through a 
roughing rolling mill stand (22), before being delivered 
to a tunnel furnace (24), a third descaling unit (27) and 
a finishing train (12). 

Line to roll strip and plate, starting from thin strips by 
means of continuous casting, which comprises in 

10 

21 



sequence at least one continuous casting machine, a 
shears (15a, 15b) for shearing to size, a heating fur- 
nace, a second descaling unit (21), a roughing rolling 
mill stand (22), a tunnel furnace (24), a third descaling 
unit (27) and a finishing train (12) followed by a cooling 
zone (25) and by possible winding units (26), the contin- 
uous casting machine being of a type with at least one 
casting line (1 1) fed by a ladle system (14) cooperating 
with the mould system (13), the casting line (11) com- 
prising first descaling units (17) of a rotary type with 
delivery of water at a high pressure downstream of the 
relative shears (15) performing shearing to size, the 
heating furnace system (18) being structured with mod- 
ules (19), the modules (19) being on the same axis as 
the roughing rolling mill stand (22) and thef inishing train 
(12). 
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Description 

This invention concerns a method to roll strip and 
plate and the rolling line which performs this method, as 
set forth in the respective main claims. 

To be more exact, the invention arranges to pro- 
duce strip or plate by starting from thin slabs consisting 
of steel or of a metallic alloy and produced by means of 
continuous casting, thus obtaining a product of a high 
surface and internal quality. 

Thin slabs to which the invention is applied have a 
thickness between 70 and 110 mm. 

The rolling line according to the invention is able to 
tend a casting machine having at least one line. 

In the case of two casting lines, they are fed at the 
same time, thus optimising the yield and efficiency of 
the plant and especially the yield of the rolling train. 

In the field of rolling and, in particular, in the produc- 
tion of strip and/or plate, the problems are well known 
which are encountered by producers in obtaining a 
product of a high quality and in using at the same time a 
production line characterised by great functionality, ver- 
satility, good use of space and by fast and reduced 
times spent on corrective work for maintenance and 
replacement. 

The state of the art also covers rolling lines, such as 
that in European patent application No. 95102881.0 for 
instance, which are fed alternately by two or more con- 
tinuous casting machines; these lines normally include 
systems for transferring the products from the casting 
line or lines positioned offset from the rolling line. 

The transfer systems are normally obtained with 
modular elements forming part of a furnace performing 
temperature maintenance and possible heating of the 
segments of slabs coming from the relative continuous 
casting line. 

In these rolling plants associated with at least two 
continuous casting machines one furnace is normally 
in- line and feeds the segments of slab to the rolling 
train, while the other furnace acts as a buffer store and 
maintains the temperature of the segments until they 
are sent to the rolling train. 

In such a case, since the rolling train and continu- 
ous casting machine normally work at different speeds, 
interruptions of the feed to the rolling train take place 
between one segment of slab and the next one. 

This fact not only entails a reduction of the yield of 
the whole plant but also involves the great risk of dam- 
age and wear to the rolling rolls owing to continuous 
alternate stresses arising from a very discontinuous 
processing. 

Moreover, complex and bulky systems are required 
for the buffer store and for traversing so as to contain 
and to transfer the segments which gradually accumu- 
late on the casting line acting as a buffer store at that 
moment. 

Furthermore, the traditional plants include two dis- 
tinct systems for feeding the molten metal to the mould, 
each system being equipped with its own ladle. 



This involves a great overall bulk, the possibility of 
contacts between the two systems, less space for pos- 
sible work to maintain and/or replace the components 
and also working difficulties connected with the dis- 
5 charge of the molten metal into the two different mould 
systems. 

Another aspect which characterises the plants of 
the state of the art concerns the descaling systems 
included in-line. 

10 The plants of the state of the art normally include 
descaling systems with stationary water walls posi- 
tioned at the outlet of the temperature-maintaining 
and/or heating furnaces. 

These embodiments not only entail a great waste of 

15 water but also are incapable of eliminating all the scale 
which forms on the surface of the products being rolled, 
especially in the normal case in which the scale formed 
consists mainly of hard oxides owing to the low speed of 
feed and the high temperature. 

20 If the segment of slab entering the furnace has on 
its surface a great quantity of scale, the layer of scale 
increases considerably within the furnace and, in view 
of its content, is very difficult to remove. 

The present applicants have designed, tested and 

2$ embodied this invention so as to overcome, or at least to 
reduce partly, these shortcomings of the state of the art 
and to achieve further advantages. 

This invention is set forth and characterised in the 
respective main claims, while the dependent claims 

30 describe variants of the idea of the main embodiment. 
The purpose of the invention is to embody for strip 
and/or plate a rolling line which achieves the twofold 
result of producing a product of a high surface and inter- 
nal quality by means of a line characterised by high 

55 yield, flexibility, excellent use of the space available and 
of the overall bulk, and versatility. 

The rolling line according to the invention com- 
prises a casting machine having at least one line. 
According to a variant, the casting machine has two 

40 lines working at the same time and being fed simultane- 
ously. 

According to this variant, the moulds of the two 
casting lines are fed at the same time by one single 
ladle equipped with relative conduits for discharge of the 
45 molten metal. 

In this way the overall bulk of the casting machine is 
reduced; there is the security of the simultaneous 
progress of the casting and of the uniformity of the cast 
product and the uniformity of its temperature; and also 
so the possible work of maintenance and/or replacement 
of the components of the casting machine is simplified. 

A shears is included immediately downstream of 
the casting line and shears the cast slab into segments 
of a desired length, which are accelerated at once within 
55 the respective furnace systems performing heating and 
possible temperature-maintaining. 

According to the invention fast heating means of an 
induction type, for instance, are included between the 
shears and the inlet of these furnace systems and are 
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followed by a descaling means. 

According to the invention the descaling means is 
of a rotary type with a high pressure of delivery so as to 
achieve a saving of the water delivered, while ensuring 
at the same time the effectiveness of the action and its 
uniformity over the whole surface of the slab. 

According to the invention the furnace systems are 
of a type with independent modules having independent 
heating systems incorporated. 

This situation enables the flexibility and versatility of 
these systems to be increased considerably according 
to the type of the cast product and according to the pro- 
duction rata 

Each of the modules forming these furnace sys- 
tems has a length at least equal to that of the segments 
of slab prepared by the shears. 

According to the variant of the invention the furnace 
systems included on each of the two casting fines have 
their last downstream module associated with a travers- 
ing system able to transfer the module to a position on 
the axis of the rolling train. 

In particular, according to the invention, as soon as 
the segment has left the last downstream module of the 
furnace system and has been sent to a roughing rolling 
mill stand and thence to a finishing train, the last down- 
stream modules of the furnace systems of the two lines, 
are exchanged for each other so as to position on the 
axis of the rolling train the module containing the seg- 
ment of slab. 

The speed of exchange of the last downstream 
modules of the furnace systems is synchronised with 
the casting rate and with the speed of acceleration so as 
to achieve in this way a substantially continuous feed to 
the rolling train. 

The rolling line according to the invention com- 
prises, downstream of these furnace systems, a descal- 
ing unit a roughing rolling mill stand able to reduce the 
thickness of the slab to the most suitable value for the 
working of the finishing train, a further tunnel furnace 
performing at least temperature-maintaining and then 
the finishing train preceded by a further descaling unit. 

The finishing train is then followed conventionally by 
a cooling conveyor and a winding unit. 

The embodiment according to the invention not 
only optimises the yield and efficiency of the plant and 
increases its output but also enables the downtimes of 
the rolling rolls between one working cycle and another 
to be reduced and thus improves the yield of the rolls 
and reduces their wear. 

The attached figure is given as a non-restrictive 
example and shows a rolling line that carries out the 
method according to the invention. 

A rolling line 10 according to the invention com- 
prises in this case one single casting machine with two 
respective casting lines 1 1a, 11b which tend one single 
finishing train 12. 

In this case, the two casting lines 1 1a, 1 1b include 
respective mould systems referenced with 13a and 13b 
and cooperating with one single discharge ladle unit 1 4, 



which feeds both mould systems 13a, 13b at the same 
time. 

This embodiment makes possible a reduction of the 
overall bulk, optimises the use of space and ensures 
5 simultaneous casting and uniformity of the cast product 
and of its temperature. 

Respective shears 15a, 15b are included down- 
stream of the relative casting lines 11a, 11b and shear 
the cast slab to size in segments which are then accel- 
10 erated and distanced apart downstream. 

The shears 1 5a, 1 5b are followed by respective fast 
heating units 16a, 16b, which for instance are induction 
furnaces, and then by first respective descaling units 
17a, 17b. 

is In this case, the first descaling units 1 7a, 1 7b are of 
a rotary type with a high pressure of delivery and carry 
out an efficient and uniform descaling action over the 
whole surface of the stab, at the same time achieving a 
saving in the quantity of water delivered. 

20 In this example the delivery of water by each des- 
caling unit 17a, 17b is between 11 and 20 camts/hr. 

The segments of slab are then sent into respective 
heating furnaces 18a, 18b, in which they are acceler- 
ated still more and are spaced apart. 

25 In this case, the heating furnaces 18a, 18b consist 
of modules 19, which in this example are three in 
number and are independent of each other and incorpo- 
rate heating systems. 

These modules 19 are set in communication with 

30 each other by means of doors which can be opened at 
the ends of each module. 

Each heating furnace 18a, 18b may also comprise 
four or more of the modules 19, each of which has a 
length at least equal to, but advantageously slightly 

35 greater than, the length of each segment of slab 
sheared to size. 

In this case, the last downstream modules, respec- 
tively 19a and 19b, of the relative heating furnaces 18a, 
18b can be moved and are associated with a traversing 

40 and transfer system 20 which enables them to be posi- 
tioned alternately in a position aligned with the finishing 
train 12, thus achieving a continuous exchange of feed 
of the segments between the two casting lines 1 1 a, 1 lb. 
This exchange is started as soon as the segment 

45 held within the last downstream module 19a, 19b 
aligned at that moment with the finishing train 1 2 has left 
that module 1 9a, 19b and has been forwarded for the 
roughing rolling process and then for the finishing proc- 
ess. 

go In this way the downtimes in the feed to the finishing 
train 12 are considerably reduced, thus obtaining a 
more rational exploitation of the rolling line 10 and at the 
same time reducing the wear on the rolling rolls. 

The segments are sent to a descaling step carried 

55 out by a second descaling unit 21 and thereafter are 
delivered into a roughing rolling mill stand 22. 

The second descaling unit 21 is of a traditional type 
with stationary water walls and with a delivery of water 
between about 300 and about 400 cu.mts/hr. 
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The roughing rolling milt stand 22, which may or 
may not be preceded by a rolling mill stand 23 process- 
ing the edges of the slab, has the purpose of reducing 
the thickness of the slabs to a more correct value for an 
efficient working of the processing rolls of the finishing 5 
train 12. 

This value of the thickness is advantageously 
between about 30 and about 45 mm., thus eliminating 
the problems of entry into the rolling passes and of over- 
healing of the rolls of the finishing train 12. 10 

The segment is then sent into a tunnel furnace 24 
performing heating and temperature-equalisation and is 
then rolled in the finishing train 12, with six rolling 
passes in this case. 

The strip or plate thus produced is then sent to a 15 
cooling zone 25 and thereafter is wound in winding units 
26. 

In this case a third descaling unit 27 of a type sub- 
stantially analogous to, and performing a delivery sub- 
stantially analogous to that of, the second descaling unit 20 
21 is included downstream of the tunnel furnace 24 and 
in a position immediately upstream of the finishing train 
12. 

A cropping shears 28 may possibly be included 
upstream of the third descaling unit 27. 2s 

Claims 

1 . Method to roll strip and plate starting from thin slabs 
produced by continuous casting, whereby the cast 30 
product is subjected to at least one descaling oper- 
ation followed by a roughing operation and by a fin- 
ishing operation before being possibly wound in 
coils, the method being characterised in that the 
thin slab is cast continuously by a continuous cast- 35 
ing machine with at least one casting line (1 1). the 
thin slab being then sheared to obtain segments of 
the desired size, the segments then undergoing a 
first descaling step and then being accelerated into 
the heating furnace (18) consisting of modules and 40 
being sent to a second descaling unit (21) and then 
through a roughing rolling mill stand (22), before 
being delivered to a tunnel furnace (24), a third des- 
caling unit (27) and a finishing train (12). 

45 

2. Method as in Claim 1 . whereby the casting machine 
has two parallel casting lines (1 1 a, 1 1b) which are 
fed at the same time so as to obtain thin slabs at the 
same time, the segments of the thin slabs, before 
reaching the second descaling unit (21) being fed to so 
a traversing and transfer system (20). cooperating 
with the movable parallel end modules (1 9a, 19b) of 
the heating furnace (18a, 18b). the traversing and 
transfer system (20) being able to position the end 
modules (1 9a, 1 9b) in an alternate sequence on the ss 
same axis as the roughing and finishing lina 

3. Method as in Claim 1 or 2, whereby a fast heating 
step is included in cooperation with the first descal- 



ing step. 

4. Method as in any claim hereinbefore, whereby the 
first descaling step is carried out by first descaling 
units (17a, 17b) of a rotary type delivering jets of 
water at a high pressure and with a delivery of 
between 1 1 and 20 cu.mts/hr. 

5. Method as in any claim hereinbefore, whereby the 
speed of exchange of the two last downstream 
movable modules (19a, 19b) of the heating fur- 
naces (18a, 18b) for each other is synchronised at 
least with the speed of acceleration of the seg- 
ments of slab within the heating furnaces (18a, 
18b) and with the rate of casting. 

6. Method as in any claim hereinbefore, whereby at 
least one second descaling step is included down- 
stream of the heating furnaces (18a, 18b). 

7. Method as in any claim hereinbefore, whereby at 
least one third descaling step is included down- 
stream of the tunnel furnace (24). 

8. Method as in any claim hereinbefore, whereby the 
second and third descaling steps are carried out by 
respective descaling units (21 , 27) of a type deliver- 
ing stationary water walls with a delivery of between 
about 300 and about 400 cu.mts/hr. 

9. Method as in any claim hereinbefore, whereby a 
step of processing the edges of the segments of 
slab is included upstream of the roughing rolling 
step. 

10. Method as in any claim hereinbefore, whereby the 
segments of sfab have a thickness between about 
30 and about 45 mm. at the outlet of the roughing 
rolling step. 

11. Method as in any claim hereinbefore, whereby the 
finishing step includes six rolfing passes. 

12. Method as in any claim hereinbefore, which adopts 
the contents of the description and drawing. 

13. Line to rolf strip and plate starting from thin slabs 
produced by continuous casting, which comprises 
in sequence at least one continuous casting 
machine, a shears (15a, 15b) performing shearing 
to size, a heating furnace system, a second descal- 
ing unit (21), a roughing rolling mill stand (22), a 
tunnel furnace (24), a third descaling unit (27) and 
a finishing train (12) followed by a cooling zone (25) 
and by possible winding units (26), the line being 
characterised in that the continuous casting 
machine is of a type with at least one casting line 
(1 1 ) fed by a ladle system (1 4) cooperating with the 
mould system (13), the casting line (11) compris- 
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ing, downstream of the relative shears (15) per- 
forming shearing to size, first descaling units (1 7) of 
a rotary type with delivery of water at a high pres- 
sure, the heating furnace system (18) being struc- 
tured with modules (19), which are on the same s 
axis as the roughing rolling mill stand (22) and the 
finishing train (12). 

14. Rolling line as in Claim 13, in which the casting 
machine has two casting lines (11a, 11b) and in io 
which the ladie system (14) is able to feed each 
casting line (11a, 11b) which cooperates at the 
same time with the respective mould system (13a, 
13b). 

15 

15. Rolling line as in Claim 14, in which the heating fur- 
nace system (18a, 18b) comprises modules of 
which at least the respective last downstream mod- 
ules (19a. 19b) can be moved during the rolling 
cycle and are associated with a traversing and 20 
transfer system (20) able to position alternately, 
during the progress of the rolling cycle, the last 
downstream modules (19a, 19b) on the same axis 

as the roughing rolling mill stand (22) and the finish- 
ing train (12). 25 

16. Rolling line as in any claim from 13 to 15 inclusive, 
in which a relative fast heating unit (16), comprising 
an induction furnace, is included in cooperation with 
each first descaling unit (1 7) and upstream thereof. 20 

17. Rolling line as in any claim from 13 to 16 inclusive, 
in which the heating furnace (1 8) comprises at least 
two stationary modules (19).. 

35 

18. Rolling line as in any of Claims 13 to 1 6 inclusive, in 
which the heating furnace (18) comprises at least 
three stationary modules (19). 

19. Rolling line as in any of Claims 13 to 18 inclusive, in 40 
which a rolling mill stand (23) which processes the 
edges of the segments of slab is included upstream 

of the roughing rolling mill stand (22) and that the 
finishing train (12) includes six rolling mill stands. 
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